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(57) ABSTRACT 

Disclosed is an insect repulsion andlor barrier system (10) 
anda method for repelling insects (2) andlor for preventing 
insects (2) from passing through a defined opening (12) or 
surface (9). The barrier system (10) is equipped with devices 
(16) for preventing insects from passing through an opening 
(12) or for repelling insects when approaching the opening 
(12) and/or the devices (16). The devices (16) have at least 
two electrodes (18), whereby different electrical potentials 
are applied to or can be applied to the at least two electrodes 
(18). The at least two electrodes (18) are arranged within or 
on the edge of or outside the opening such that an electrical 
field (28) is formed between the at least two electrodes (18). 
The electrical field (28) rejects and/or repels insects 
approaching the electrical field (28) or prevents insects 
approaching the electrical field (28) from passing through 
the opening (12). 
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Arrangement of at least two electrodes (18) within and/or 

on the edge and/or outside an opening (12) or surface 
(9) and in proximity to the opening (12) or surface (9) at 

a definable distance from each other 

Applying different electrical potentials to at least two 
electrodes (18) 

Generation of an electric field (28) in the region of the at 
least two electrodes (18) 

Formation of a permanent electrical field (28) or of a 
cyclically increasing and decreasing electric field (28) or 
of an electrical field (28) present at intervals of time with 

interruptions between the at least two electrodes (18) 
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INSECT REPULSION AND/OR BARRIER 

ARRANGEMENT AND METHOD FOR 


REPELLING INSECTS 


CLAIM OF PRIORITY 

[0001] The present application claims priority to Interna
tional Application PCT/EP2018/078649, filed on Oct. 18, 
2018, which in turn claims priority to German Application 
1O2017 124 508.1, filed Oct. 20, 2017, which are incorpo
rated by reference. 

FIELD OF THE INVENTION 

(0002] This invention concerns an insect repulsion and/or 
barrier arrangement, and a method for repelling insects 
and/or for preventing insects from passing through a defined 
opening or surface. 

BACKGROUND OF THE INVENTION 

[0003] In arder to prevent insects or other vermin from 
passing through a largely air-permeable opening in a wall or 
a surface, in particular insects attracted by human odours, 
such as fiying insects andlor insect pests, in particular 
mosquitoes, sand fiies , biting midges, black fiies, other fiies, 
etc., such openings are often provided with so-called fiy 
screens, frames or doors which may be equipped with 
fine-meshed polyester or nylon meshes. The openings men
tioned can be room windows or doors, for example, which 
can be opened or closed. Likewise, it can also be permanent 
openings in walls such as ventilation shafts or slots, for 
example. In many cases, fiy protection devices prevent 
insects from passing through the opening equipped with the 
fiy protection device and thus provide protection against 
insects. The smaller the mesh size of the fiy protection 
device, the higher the protection against small insects. 
Often, however, the small mesh size is not sufficient to 
prevent insects from passing through the opening. 
[0004] For example, WO 99/44418 Al shows a method 
and a device for repelling insects from a predefined space by 
generating an electric field between the insects and the 
boundary of the predefined space. For this purpose, a mesh 
grid is provided as a spatial boundary, on which mesh grid 
an electrode connected to a voltage source is attached. By 
the electrode, an electrical potential can be applied to the 
mesh grid. Insects approaching the grid should be repelled 
by the electric field. However, since the grid has a low 
electrical conductivity, the voltage applied to the grid via the 
electrode decreases with increasing distance to the electrode. 
Another disadvantage of the process and the device accord
ing to WO 99/44418 Al is that the small mesh size impairs 
the air exchange within the space covered by the mesh, thus 
severely disturbing the air circulation. 

SUMMARY OF THE INVENTION 

[0005] Therefore, one of the primary aims of the present 
invention can be considered to provide a simple insect 
repulsion andlor barrier arrangement (also called a barrier 
system) which is highly effective in preventing the passing 
of insects through a designated opening, andlor providing a 
possibility to repel insects when approaching the opening. In 
addition, the above-mentioned insect repulsion andlor bar
rier arrangement should allow sufficient air exchange andlor 
good air circulation through the opening. In addition, an 
improved method of repelling insects and/or preventing the 

passage of insects through a defined opening or surface is to 
be provided, which prevents the passage of insects or allows 
the repelling of insects. 

[0006] This objective is achieved by an insect repulsion 
and/or barrier arrangement with the characteristics of the 
respective independent claims. Similarly, the aforemen
tioned objective is achieved by a method for repelling 
insects and/or preventing the passage of insects through a 
defined opening or surface in accordance with the indepen
dent method claim. Characteristics of advantageous further 
embodiments ofthe invention can be found in the dependent 
claims. 

(0007] In arder to achieve this goal, the invention pro
poses an insect repulsion and/or barrier arrangement with at 
least one opening within a wall or surface, which is largely 
permeable to ambient air. The insect repulsion and/or barrier 
arrangement shall be equipped or provided with devices for 
preventing insects from passing through the opening and/or 
repelling insects when approaching the opening and/or the 
devices and/or preventing the insects from approaching the 
opening and/or the devices. The devices comprise at least 
two electrodes, whereby different electrical potentials are 
applied to or can be applied to the electrodes. The two 
electrodes are arranged within the opening and/or on the 
edge of the opening and/or outside of the opening and in 
proximity to the opening at a definable distance from each 
other. The at least two electrodes are arranged in such a way 
that an electrical field is formed between the at least two 
electrodes in such a way that a permanent electrical field or 
a cyclically increasing and decreasing electrical field or an 
electrical field present at intervals with interruptions is 
generated. The permanent electrical field or the cyclically 
increasing and decreasing electrical field or the electrical 
field present at time intervals with interruptions, repels the 
insects approaching the electric field andlor prevents the 
insects from passing through the opening. 

[0008] For example, the opening of the insect repulsion 
and/or barrier arrangement can be a room window to be 
opened or closed or a room door, which can be located, for 
example, in the wall of a residential building oran industrial 
building. In addition, it is also conceivable to equip an 
always open opening within a wall of a building, such as a 
ventilation shaft ora ventilation slot, with an insect repul
sion andlor barrier arrangement according to the invention. 

[0009] Furthennore, the invention propases an insect 
repulsion and/or barrier arrangement positioned within a 
defined surface or environrnent, which has at least one 
framework that at least partially spans the surface or envi
ronrnent and is largely permeable to ambient air. The frame
work is also equipped with devices, the devices preventing 
insects from passing through and/or repelling insects when 
approaching the framework and/or devices. The devices 
comprise at least two electrodes, whereby different electrical 
potentials are applied to or can be applied to the electrodes. 
The two electrodes are arranged within the framework 
andlor on the edge of the framework andlor outside of the 
framework and in proximity to the framework at a definable 
distance from each other. The at least two electrodes are 
arranged in such a way that an electrical field is formed 
between the at least two electrodes in such a way that a 
permanent electrical field or a cyclically increasing and 
decreasing electrical field or an electrical field present at 
intervals with interruptions is generated. The permanent 
electrical field or the cyclically increasing and decreasing 
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electrical field or the electrical field present at time intervals 
with interruptions repels the insects approaching the e]ectric 
field amilor prevents insects approaching the e]ectrical field 
from passing through the surface spanned or covered by the 
framework. 
[0010] Such an insect repulsion ancl/or barrier arrange
ment is particularly suitable, for example, for indoor seating 
areas, outdoor seating areas, sleeping areas or working areas 
or the like. The surroundings of the sitting areas, sleeping 
areas or working areas can be shielded by the electric field 
provided by the insect repulsion and/or barrier arrangement, 
so that the people in the above-mentioned areas can be 
protected from insects, in particular, from mosquitoes or the 
like. Particularly, insects are attracted by the odours of 
humans present within the areas, so that the unwanted 
insects often accumulate in large numbers. The insect repul
sion and/or barrier arrangement according to the invention 
can also be suitable, for example, for animal stables or the 
like, in arder to create insect-free areas for the animals and 
thus protect them in particular from possible diseases trans
mitted by insects. 
[0011] In a preferred embodiment ofthe respective insect 
repulsion and/or barrier arrangement according to the inven
tion, the electric field can have a value or strength which is 
less than 1 kV/cm or equal to 1 kV/cm or greater than 1 
k V/cm. Electric fields with a value in the range of 1 kV/cm 
are particularly suitable for rejecting insects in the form of 
fiying insects and/or insect pests, in particular mosquitoes, 
and/or preventing the insects from passing through openings 
or surfaces protected by a framework. A value in the range 
of 1 kV/cm is particularly suitable for the insect repulsion 
and/or barrier arrangement according to the invention, as 
mosquitoes or similar insects are not killed or injured by 
such an electrical field, but are simply repelled. The electric 
field thus forms an impenetrable barrier for the respective 
insects . 
[0012] The electrical potential applied to the at least two 
electrodes is preferably in the arder of magnitude of at least 
2 kV, but particularly in the arder of magnitude of more than 
3 kV. Tests have shown that particularly, an electrical 
potential applied to the at least two electrodes can lie within 
a range of about 3.5 kV in arder to achieve ideal results. 
[0013] It is known that insects themselves have a charged 
surface. The charge is especially generated during their 
fiight by friction. Because of this charge, the insects are 
repelled from the electrical field that is generated between 
the at least two electrodes of the insect repulsion and/or 
barrier arrangement. 
[0014] Different shapes can be suitable for the at least two 
electrodes. Thus, the at least two electrodes can each be 
formed by elongated electrical conductors, particularly by 
metallic or electrically conductive wires with a small cross
section compared to their length. Alternatively, it is also 
conceivable to form the at least two electrodes by elongated 
electrical conductors particularly by metallic or electrically 
conductive fiat pieces with a small thickness compared to 
their length and with a severa! times larger width compared 
to their small thickness. 
[0015] Particularly, it may be provided that the at least two 
elongated electrical conductors, respectively forming the 
electrodes, each show a substantially elongated course. 
Thereby, the at least two electrical conductors can extend 
approximately parallel to each other over their longitudinal 
extension. 

[0016] Furthermore, the opening or the framework may be 
equipped and/or spanned with two or more elongated e!ec
trical conductors, each of which forming an e]ectrode, 
whereby the two or more electrical conductors are each 
approximately parallel to each other and/or whereby the 
electrical conductors are formed by fiat pieces arranged in 
such a way that their fiat sides are facing each other. 
Adjacent electrodes or adjacent elongated electrical conduc
tors preferably have different electrical potentials, so that a 
similar and/or uniform and/or constant electric field can be 
formed between each pair of adjacent electrodes. 

[0017] Furthermore, it is conceivable that the opening or 
the framework may be equipped and/or spanned with a 
plurality oflong electrical conductors, each conductor form
ing an electrode, each of which is arranged approximately 
equidistantly and parallel to one another. Thereby a similar 
and/or uniform and/or constant electrical field can be formed 
between each pair of adjacent electrodes. 

[0018] Preferably, the respective distance between the at 
least two electrodes should be less than 2 cm or equal to 2 
cm or greater than 2 cm. Using such a distance between the 
at least two electrodes and applying an electric field of at 
least 3.5 kV to the electrodes can result in an optimal electric 
field for insect repulsion of the insect repulsion and/or 
barrier arrangement. In sorne cases, the at least two elec
trodes can be arranged, for example, at a distance of more 
than 2 cm or a distance of less than 2 cm from each other. 
In arder to create an electric field with a strength suitable for 
insect repulsion, it may be necessary to adapt the electrical 
potential that is applied to the at least two electrodes. If the 
electrical field is too weak, the created barrier is not suffi
ciently impenetrable and insects may penetrate the electrical 
field. The same applies when selecting a voltage value 
higher or lower than 3.5 kV. In this case, it may be necessary 
to adjust the distance between the at least two electrodes. 
The correct choice of distances between the at least two 
electrodes and the correct choice of values of the electrical 
potentials applied to the at least two e!ectrodes can also 
prevent the formation of an excessively strong e]ectrical 
fiel d. A strong electric field with a value that is too high may 
kili or injure insects, which is to be largely avoided by the 
present invention. It may be necessary to adjust the strength 
of the electric field regarding the type of insects to be 
repelled. Therefore, it is possible to universally use such 
insect repulsion and/or barrier arrangement in different 
surroundings, in each case adapting it to the special require
ments ofthe respective surrounding, for example to the kind 
of insects that are predominant in that relevant surrounding. 

[0019] A blind can be used, for example, as a basis for a 
device of the insect repulsion and/or barrier arrangement 
according to the invention, the device preventing the pas
sage of insects through an opening and/or repelling the 
insects when approaching the opening and/or the device. 
Blinds usually comprise a plurality of lamellae spread 
evenly over the surface of an opening. In principie, the 
lamellae can be formed by fiat pieces having a thickness that 
is severa! times smaller than the length of the lamellae and 
having a thickness that is severa! times smaller than their 
width. Hereby, the lamellae formed by fiat pieces can 
approximately point towards each other with their fiat sides. 
Usually blinds are used as privacy protection and sun 
protection as well as weather protection at room windows or 
doors. The individuallamellae ofthe blinds can be made, for 
example, of aluminium or another electrically conductive 
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metal. As a result, the lamellae can each form an elongated 
e!ectrical conductor. In sorne cases, plastic, glass or wood 
can al so be used as suitable material for the lamellae, which 
can then be provided with a suitable electrically conductive 
coating. For example, depending on the respective require
ments, the lamellae can have a length ranging from a few 
centimetres to 2m or more metres. The width ofthe lamellae 
can also be selected according to the respective require
ments. For example, widths between 1 O millimetres and 100 
millimetres are suitable. In sorne cases, the lamellae may 
also have a width greater than 100 millimetres. Depending 
on the design or material ofthe lamellae, the thickness ofthe 
individuallamellae can range, for example, from 0.15 mil
limetres to 3.0 millimetres. Conventional aluminium lamel
lae usually have a thickness around 0.2 millimetres, whereas 
wooden lamellae have a thickness of up to 3 millimetres . 

[0020] Furthermore, the lamellae can also be designed as 
fixed, rotatable or otherwise adjustable or movable. If the 
lamellae are adjustable or movable lamellae, the blinds can 
each contain a buffer for the lamellae in arder to be able to 
remo ve the lamellae temporarily from the opening, if nec
essary. The lamellae can be electrically and/or manually 
adjustable and/or movable. Adjustable or movable lamellae 
can be used particularly to regulate the lighting and venti
lation of the room behind the blinds. For example, the 
lamellae can be arranged in a distance between 1 cm to 3 cm, 
preferably in a distance about 2 cm from each other, and can 
extend approximately parallel to each other over their lon
gitudinal extension. 

[0021] By suitable connecting devices toa voltage source, 
the lamellae or electrodes can be supplied with an appro
priate electrical voltage, so that a similar andlor uniform 
andlor constant electric field can be formed between each 
pair of adjacent electrodes or lamellae. This results in an 
alternating arrangement of lamellae or electrodes with a 
positive potential as well as lamellae or electrodes with a 
negative potential. By supplying the electrodes or the indi
viduallamellae being made of electrically conductive mate
rial with electrical voltage positive or negative electrical 
potentials are formed and the electrical field can form or 
build u p. The electric field can repel insects approaching the 
electric field and/or prevent the insects from passing through 
the opening. 

[0022] In principie, blinds whose lamellae are coated with 
paint, for example for optical reasons, can also be used for 
the insect repulsion andlor barrier arrangement. To a certain 
extend the colour forms an insulation !ayer around the 
electrical conductors formed by the lamellae, so that only a 
weaker electrical field can form, which may not suffice as a 
barrier for the insects in sorne cases. In arder to nevertheless 
provide reliable protection against undesirable insects, for 
example, the electrical voltage or electrical potential that is 
to be applied to the electrical conductors or lamellae can be 
increased, so that the increased electrical potential on the 
electrodes or lamellae result in a sufficiently strong electrical 
field. 

[0023] A suitable area of application for an insect repul
sion andlor barrier arrangement according to the invention 
can be found in residential buildings or stable buildings, in 
particular, such buildings being built in African countries or 
other tropical or subtropical regions. Such buildings are 
often equipped with openings, so-called open eaves, to allow 
ventilation of the interior of the building or sufficient air 
circulation between the surrounding environment and the 

interior of the building. Such open eaves particularly, how
ever, also offer an opportunity for insects such as the 
above-mentioned flying insects andlor pest insects, particu
larly mosquitoes, sand flies, biting midges, black flies , other 
flies, etc., which insects are attracted particularly by human 
odours or other attractants, to enter the interior of the 
building. 

[0024] In this case too, the insect repulsion and/or barrier 
arrangement may pro vide devices for preventing the passage 
of insects and/or for the repulsion of insects when approach
ing the opening or the open eaves and/or the respective 
devices of the insect repulsion and/or barrier arrangement. 
The devices can comprise at least two electrodes, whereby 
different electrical potentials are applied to or can be applied 
to the electrodes. The at least two electrodes can each be 
formed by elongated electrical conductors, particularly by 
metallic or electrically conductive wires with a small cross
section compared to their length. The above-mentioned 
wires can be stretched crosswise from one end of the open 
eaves to the other end. In this case too, for example, a 
distance between the wires ranging from 1 cm to 3 cm, 
preferably a distance of 2 cm between the wires, can be 
suitable. In addition, the wires can ideally extend approxi
mately parallel to each other over their longitudinal exten
sion. For sorne embodiments the use of elongated electrical 
conductors or wires installed in a grid or net-like manner 
within a surface of the opening can also be suitable Prefer
ably, the wires charged with electrical voltage are arranged 
in such a distance apart from each other that a suitable 
permanent electrical field or a suitable cyclically increasing 
and decreasing electrical field or an electrical field being 
present in time intervals with interruptions can be formed. 

[0025] The electrically conductive wires or the electrodes 
can be altemately charged with different electrical poten
tials, e.g. negative and positive electrical potential. By 
suitable connector to a voltage source, the wires or elec
trodes can be supplied with suitable electrical voltage, so 
that a similar andlor uniform andlor constant e]ectric field 
can form between each pair of adjacent wires or e]ectrodes. 
This can al so result in an alternating arrangement of wires or 
electrodes with a positive potential and wires or electrodes 
with a negative potential. By supplying the electrodes or 
individual wires with electrical voltage positive or negative 
electrical potentials are produced, thereby generating the 
desired electric field. Insects approaching the electric field 
are repelled and/or rejected by the electric field and/or 
prevented from passing through the opening or the open 
eaves. 

[0026] Furthermore, insect repulsion and/or barrier 
arrangements according to the invention can also be posi
tioned within defined surfaces or environments, whereby at 
least one framework can be used, which at least partially 
spans the surface or the environment and is largely perme
able to ambient air. These insect repulsion and/or barrier 
arrangements are particularly suitable for use in sitting areas, 
sleeping areas or working areas described above. The frame
work is equipped with devices for preventing the passage of 
insects through the framework andlor for repelling insects 
when approaching the framework andlor the devices, the 
devices comprising at least two electrodes, whereby differ
ent electrical potentials are applied to or can be applied to 
the electrodes. The framework may preferentially be 
equipped and/or spanned with a plurality of long electrical 
conductors forming the electrodes, the conductors being 
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arranged approximately equidistantly and parallel to one 
another. Thereby a similar amilor uniforrn amilor constant 
electrical field can be formed between each pair of adjacent 
electrodes. For this purpose, metallic or electrically conduc
tive wires with a small cross-section compared to their 
length are also suitable. The wires or other elongated elec
trical conductors can be arranged in a grid or net-like 
manner, thereby having for example a distance of 1 cm to 3 
cm, preferably having a distan ce of 2 cm between each other. 
The elongated electrical conductors arranged in a grid or 
net-like manner can have a totallength of severa! meters. 
[0027] The electrodes, which are arranged within andlor at 
the edge andlor outside of the framework and in proximity 
to the framework ata definable distance from each other, can 
comprise, as already mentioned, at least two electrodes, 
whereby different electrical potentials can be applied to the 
at least two electrodes, whereby an electrical field can forrn 
between the electrodes which rejects and/or repels insects 
approaching the electrical fiel d. In addition, the electric field 
can al so prevent insects from passing through the surface or 
environment spanned or covered by the framework. 
[0028] In arder to generate the electrical field, the elec
trodes or conductors can be supplied with appropriate elec
trical voltage via suitable connecting devices to a voltage 
source, so that a similar electrical field can forrn between 
each pair of adjacent electrodes or conductors. The electrical 
field can be forrned by an altemating arrangement of con
ductors or electrodes with positive potential and conductors 
or electrodes with negative potential. The electric field of the 
respective insect repulsion ancl/or barrier arrangement can 
keep the protected seating areas, sleeping areas or work 
areas free from insects. 
[0029] In preferred embodiments of the insect repulsion 
andlor barrier arrangement according to the invention, the 
electrical potential applied to at least two electrodes is 
formed over the course of time approximately constant or 
intermittent or pulsating ancl/or increasing and decreasing, 
especially up swelling and down swelling. 
[0030] As already mentioned severa! times, it is conceiv
able that the electrical potential applied to the at least two 
electrodes is forrned by positive and negative voltages of at 
least one voltage source. Altematively, the electrical poten
tia! applied to at least two electrodes can be forrned by a 
positive potential and a grounding. Optionally, it is also 
possible to forrn the electrical potential applied to or appli
cable to the at least two electrodes by a negative potential 
and a grounding. 

[0031] The invention also includes a method of repelling 
insects ancl/or preventing insects from passing through a 
defined opening or surface, the opening or surface being 
largely permeable to ambient air. The method prevents the 
passage of insects and/or allows the repulsion of the insects 
while approaching the opening and/or the surface by an 
electric field generated by at least two electrodes, whereby 
different electrical potentials are applied to or applicable to 
the at least two e!ectrodes. The at least two e!ectrodes are 
arranged within and/or on the edge and/or outside of the 
opening or the surface and in proximity to the opening or the 
surface in a definable distance from each other, so that a 
permanent electrical field or a cyclical increasing and 
decreasing electrical field is formed between the at least two 
electrodes. The electric field rejects andlor repels insects 
approaching the electric field and/or prevents them from 
passing through the opening or surface. The method in 

accordance with the invention may be carried out or be 
feasible with an insect repulsion and/or barrier arrangement 
as described above. 

[0032] In arder to increase the safety as well as to protect 
persons who could possibly come into contact with the 
insect repulsion and/or barrier arrangement, for example 
persons being in charge of handling or maintenance of the 
insect repulsion and/or barrier arrangement, it is also pos
sible to arrange a contact protector or touch protection 
device in the vicinity of the insect repulsion and/or barrier 
arrangement or to integrate a contact protector or touch 
protection device into the insect repulsion and/or barrier 
arrangement. This touch protection device can, for example, 
be formed by one resistor or by severa! resistors. Such 
resistors can, for example, be positioned in the region of the 
at least two electrodes or directly at the at least two elec
trodes. As already described, different electrical potential is 
applied or can be applied to the at least two electrodes in 
such a way that a cyclically increasing and decreasing 
electrical field is forrned between the at least two electrodes 
oran electrical field present at intervals with interruptions is 
generated between the at least two electrodes, wherein the 
electrical field is limited by the resistor(s ). 

[0033] The contact protector or touch protection device 
comprising the resistor or resistors can prevent a current 
flow from the at least two electrodes which are charged or 
can be charged with different electrical potentials to a person 
touching the electrode or electrodes or to a person clase to 
the electrode or e!ectrodes, thereby protecting the person 
from an injury caused by the current flow. However, the 
insect repellent andlor barrier arrangement is still able to 
prevent insects from passing through the protected opening 
or passing through the protected surface or environment or 
to repel the insects, since still a perrnanent or cyclical 
increasing and decreasing electrical field of suflicient 
strength can be formed between the at least two electrodes 
or still an electrical field being present in time intervals with 
interruptions can be forrned between the at least two elec
trodes which are present, wherein the at least two electrodes 
are or can be charged with different electrical potential. 
[0034] By adding a contact protector or touch protection 
device, it is also possible to apply very high electrical 
potentials to the at least two electrodes. It is even possible 
to increase the distances between the at least two electrodes 
without impairing the function of the insect repulsion andlor 
barrier arrangement and still rejecting insects approaching 
the electric field andlor preventing the insects from passing 
through the opening or the surface or the environment 
protected by the insect repulsion and/or barrier arrangement. 

[0035] It is to be expressly mentioned here once again that 
all aspects and embodiments which have been explained in 
relation with the insect repulsion and/or barrier arrangement 
according to the invention equally concern or can be partial 
aspects ofthe method for repelling insects and/or preventing 
the passing of insects through a defined opening or surface. 
Therefore, if certain aspects andlor contexts andlor effects 
are described at one point in the description or also in the 
definition of claims of the insect repulsion andlor barrier 
arrangement according to the invention, this equally applies 
to the method according to the invention. Conversely, the 
same applies, so that all aspects and embodiments which 
have been explained relating to the method according to the 
invention are or may be equally affected by partial aspects 
ofthe insect repulsion and/or barrier arrangement according 
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to the invention. Therefore, if there is a reference to certain 
aspects ancilor interrelationships ancilor effects at one point 
in the description or also in the definition of claims relating 
to the method according to the invention, this equally applies 
to the insect repulsion ancl/or barrier arrangement in accor
dance with the invention. 

BRIEF DESCRIPTION OF THE FIGURES 

[0036] In the following passages, the attached figures 
further illustrate exemplary embodiments of the invention 
and their advantages. The size ratios of the individual 
elements in the figures do not necessarily refiect the real size 
ratios. It is to be understood that in sorne instances various 
aspects of the invention may be shown exaggerated or 
enlarged to facilitate an understanding of the invention. 
[0037] FIG. lA shows a schematic representation of an 
embodiment of the insect repulsion and/or barrier arrange
ment according to the invention. 
[0038] FIG. lB shows a schematic side view ofthe insect 
repulsion and/or barrier arrangement according to the inven
tion. 
[0039] FIG. 2 shows a schematic representation of another 
embodiment of the insect repulsion and/or barrier arrange
ment according to the invention. 
[0040] FIG. 3 shows a schematic representation of another 
embodiment of the insect repulsion and/or barrier arrange
ment according to the invention. 
[0041] FIG. 4 shows a fiowchart of a method according to 
the invention. 
[0042] FIG. 5 shows a schematic representation of another 
embodiment of the insect repulsion andlor barrier arrange
ment according to the invention. 
[0043] The same or equivalent elements of the invention 
are designated by identical reference characters. Further
more, and for the sake of clarity, only the reference char
acters relevant for describing the respective figure are pro
vided. It should be understood, that the embodiments 
described are only examples of how the insect repulsion 
andlor barrier arrangement and the method according to the 
invention may be executed. These examples are not intended 
to limit the scope of the disclosure. 

DETAILED DESCRIPTION OF THE 

INVENTION 


[0044] The schematic representation of the FIGS. lA and 
lB show one embodiment of the insect repulsion and/or 
barrier arrangement (or barrier system) 10 according to the 
invention, which can be used to prevent the passage of 
insects 2 through an opening 12 andlor which can be used to 
repel insects 2 from approaching an opening 12. The inven
tion is especially used as protection against fiying insects 
and/or insect pests, such as mosquitoes, sand fiies, biting 
midges, black fiies, other fiies , etc. Often, such insects 2 try 
to pass through openings 12 when detecting human odours 
or other attractants. 
[0045] The insect repulsion and/or barrier arrangement 10 
schematic depicted in FIG. lA contains at least one opening 
12 located within a wall 8 ora surface 9, which is largely 
permeable to ambient air. In the embodiment of the insect 
repulsion andlor barrier arrangement 1 shown in FIG. lA, 
the opening 12 is a room window 14 which can be opened 
or closed, or a room door which can be located within the 
wall 8 of a residential building or an industrial building. In 

addition, it is also conceivable to equip an always open 
opening 12 within a wall 8 of a building, such as a venti
lation shaft or a ventilation slot, with an insect repulsion 
andlor barrier arrangement 10 according to the invention. 
Furthermore, the insect repulsion andlor barrier arrangement 
10 provides devices 16 preventing the passage of insects 2 
through the opening (see FIG. lB) andlor repelling the 
insects 2 when approaching the opening 12 andlor the 
devices 16. 
[0046] In this example, a blind 20 serves as the basis for 
the above-mentioned devices 16. The blind 20 comprises a 
plurality of lamellae 22 which are evenly distributed and 
extend over the surface of opening 12. Usually, blinds 20 are 
used as privacy protection and sun protection as well as 
weather protection on room windows 14 or room doors. The 
individual lamellae 22 of the blind 20 can be made, for 
example, of aluminium or another electrically conductive 
metal. As a result, the lamellae 22 can each form elongated 
electrical conductors 19. In sorne cases, plastic, glass or 
wood can also be suitable for the lamellae 22, which can 
then be provided with a suitable electrically conductive 
coating. In principie, the lamellae 22 can be formed by fiat 
pieces 21 with severa! times larger length compared to their 
widths and severa! times larger width compared to their 
small thickness. In this case, the lamellae 22 formed by fiat 
pieces 21 can respectively point approximately towards each 
other with their fiat sides. 

[0047] Furthermore, the lamellae 22 can also be designed 
as fixed, rotatable or otherwise adjustable or movable. Ifthe 
lamellae 22 are adjustable or movable lamellae 22, the blind 
20 can include a buffer 24 for the lamellae 22 in arder to be 
able to temporarily remove the lamellae 22 from opening 12, 
if necessary. The lamellae 22 can be electrically andlor 
manually adjustable or movable. Adjustable or movable 
lamellae 22 can particularly be used to control the lighting 
and ventilation of the room behind the blind 20. For 
example, the lamellae 22 can be arranged at distances of 1 
cm to 3 cm, preferably 2 cm from each other, and their show 
a longitudinal extension that is approximately parallel to 
each other. This enables sufficient ventilation and air circu
lation of the room behind the opening 12, even when the 
blinds 22 covering the opening 12 are closed. 
[0048] In accordance with the invention, the devices 16 
comprise at least two electrodes 18, whereby different 
electrical potentials are applied to or can be applied to the at 
least two electrodes 18, whereby the at least two electrodes 
18 are arranged within andlor on the edge andlor outside the 
opening 12 and in clase proximity to the opening 12 in a 
definable distance from each other. In the present embodi
ment, the electrically conductive lamellae 22 can form the 
electrodes 18, which are altemately applied to with different 
electrical potentials, such as negative and positive electrical 
potential. The electrodes 18 and/or the lamellae 22 can be 
supplied with appropriate electrical voltage by suitable 
connecting devices, so that a similar and/or uniform and/or 
constant electrical field 28 is formed between each pair of 
adjacent electrodes 18 and/or lamellae 22 (see FIG. lB). 
Voltage values which provide an electrical potential of at 
least 2 kV, particularly more than 3 kV, to the electrodes 18 
and 22 are particularly suitable for this purpose. Values in a 
range of 3.5 kV also provide optimal results . 

[0049] This results in an alternating arrangement oflamel
lae 22 or electrodes 18+ with a positive potential and 
lamellae 22 or electrodes 18- with a negative potential. The 
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lamellae 22 and electrodes 18 can be supplied with electrical 
voltage via a device 26 providing e]ectrical voltage. For this 
purpose, the e]ectrodes 18+, 18- are connected via suitable 
connecting devices 30 or 30+, 30- to the device 26 provid
ing electrical voltage. Preferably, the lamellae 22 applied 
with electrical voltage are spaced relative to each other in 
such a way that a suitable permanent electrical field 28 or a 
suitable cyclically increasing and decreasing electrical field 
28 or an electrical field 28 present at time intervals with 
interruptions can be formed. Besides the already described 
electrodes 18, which are applied to with positive and nega
tive electrical potentials, electrodes 18 are also suitable, 
where the electrical potential is generated by a positive 
potential and a grounding or by a negative potential and a 
grounding. 

[0050] The supply of electrical voltage to the electrodes 
18+, 18- orto the individual lamellae 22 made of electri
cally conductive material and the resulting positive or nega
tive electrical potentials can result in the formation or 
build-up of an e]ectrical field 28. In principie, the e]ectrical 
potential applied to electrodes 18 and lamellae 22 can over 
time be approximately constant or intermittent or pulsating 
andlor increasing and decreasing, especially up swelling and 
down swelling. The electrical field 28 may be able to reject 
andlor repel insects 2 from the opening 12 andlor prevent 
insects 2 approaching the electrical field 28 from passing 
through opening 12. This effect is shown in the FIG.lB. An 
electrical field 28 generating a value of less than or equal to 
or greater than 1 k V/cm is particular! y suitable for rejecting 
insects 2 in the form of fiying insects and/or pest insects, 
particularly mosquitoes, and/or preventing the insects 2 
from passing through the opening 12. A value in the range 
of 1 kV/cm is particularly suitable for the insect repulsion 
and/or barrier arrangement 10, as mosquitoes, for example, 
are not killed or injured by such an electrical field 28, but 
merely repelled. The electrical field 28 thus forms a prefer
ably impenetrable barrier for the respective insects 2. 

[0051] The insect repulsion andlor barrier arrangement 10 
according to FIG. 2 uses a similar approach as the insect 
repulsion andlor barrier arder 10 according to FIG. lA. 
Particularly in African countries or other tropical or sub
tropical regions, residential buildings or stable buildings 4 
are often equipped with openings 12, especially with so
called open eaves 13, in arder to allow ventilation of the 
interior of the building or sufiicient air circulation between 
the environment and the interior ofthe building. These open 
eaves 13, for example, are arranged in a transition area 
between the building wall and the roo f. However, such open 
eaves 13 particular! y offer an opportunity for insects 2 such 
as the aforementioned fiying insects and/or pest insects, 
especially mosquitoes, sand fiies, biting midges, black fiies, 
other fiies, etc. attracted by human odours or other attrac
tants, to penetrate into the interior of the building. 

[0052] The insect repulsion and/or barrier arrangement 10 
according to FIG. 2 also contains an opening 12 within a 
wall 8 ora surface 9 in the form of an open eave 13, which 
is largely permeable to ambient air. Furthermore, the insect 
repulsion andlor barrier arrangement 10 also provides for 
devices 16 preventing insects 2 from passing through the 
opening 12 andlor from passing through the open eave 13 
(see again FIG. lB) andlor repelling the insects 2 when 
approaching the opening 12 andlor the open eave 13 andlor 
the devices 16. The devices 16 comprise at least two 
electrodes 18 whereby different electrical potentials are 

applied to or can be applied to the at least two electrodes 18. 
Electrodes 16 are each formed by elongated e]ectrical con
ductors 19, in particular by metallic or e]ectrically conduc
tive wires 25 with a small cross-section compared to their 
length. The above-mentioned wires 25 can be stretched 
crosswise from one end of the open eaves 13 to the other 
end. In this case a distance between the wires 25 ranging, for 
example, from 1 cm to 3 cm, preferably a distance of 2 cm, 
can be suitable. In addition, the wires 25 run almost parallel 
to each other along their longitudinal extension. In FIG. 2, 
only two individual wires 25 are shown, but it is also 
conceivable to arrange more than two wires 25 in the area of 
the open ea ve 13. 

[0053] Again, the devices 16 comprise at least two elec
trodes 18, whereby different electrical potentials are applied 
to or can be applied to the at least two electrodes 18, which 
electrodes 18 are arranged within and/or on the edge and/or 
outside the opening 12 and in elose proximity to the opening 
12 at a definable distance from each other. As already 
mentioned, in the presented embodiment the e!ectrical con
ductive wires 25 can form electrodes 18, whereby different 
electrical potentials, for example negative and positive elec
trical potential, are applied to the electrodes 18 alternately. 
By suitable connecting devices, electrodes 18 andlor wires 
25 can be supplied with suitable electrical voltage, so that a 
similar and/or uniform and/or constant electrical field 28 is 
formed between each pair of adjacent electrodes 18 and/or 
wires 25 (see FIG. lB). Voltage values which apply an 
electrical potential of at least 2 kV, particularly more than 3 
kV, on the electrodes 18 and/or wires 25 are particularly 
suitable for this purpose. Values in a range of3.5 kV provide 
optimal results. 

[0054] This can also lead to an alternating arrangement of 
wires 25 or electrodes 18+ with a positive potential and 
wires 25 or electrodes 18- with a negative potential. The 
wires 25 and/or electrodes 18 can be supplied with electrical 
voltage via a device 26 providing electrical voltage. For this 
purpose, e!ectrodes 18+, 18- are connected to the device 26 
via suitable connecting devices 30 or 30+, 30-. The wires 25 
applied with electrical voltage, are spaced so far apart from 
each other that a suitable permanent electrical field or a 
suitable cyclical increasing and decreasing electrical field 28 
or a suitable electrical field with interruptions in time 
intervals can form. Besides the already described electrodes 
18, where positive and negative electrical potentials are 
applied, in this context electrodes 18 are also suitable, where 
the electrical potential is generated by a positive potential 
and a grounding or by a negative potential and a grounding. 

[0055] By supplying the electrodes 18+, 18- or individual 
wires 25 with electrical voltage and via the resulting positive 
or negative electrical potentials, an electrical field 28 can 
form. The electrical potential applied to the electrodes 18 
and wires 25 can over time be approximately constant or 
intermittent or pulsating and/or increasing and decreasing, 
especially up swelling and down swelling. Insects 2 
approaching the e]ectrical field 28 are rejected andlor 
repelled by the e]ectrical field 28 and/or prevented from 
passing through the opening 12 or, in this case, the open eave 
13. Regarding this effect, reference is made to FIG. lB. In 
arder to reject andlor repel the undesirable insects 2, in 
particular mosquitoes, andlor to prevent the undesirable 
insects 2 from passing through the opening, an electrical 
field 28 with a value of less than or equal to or greater than 
1 kV/cm is particularly suitable. 
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[0056] The schematic representation of the FIG. 3 shows 
another version ofan insect repulsion amilor barrier arrange
ment 10' according to the invention. Hereby, the insect 
repulsion ancl/or barrier arrangement 10' is positioned within 
a defined surface 9 oran environment 6. The insect repulsion 
ancl/or barrier arrangement 10' comprises at least one frame
work 32 which at least partially spans over a surface 9 oran 
environment 6 and which is largely permeable to ambient 
air. The framework 32 is equipped with devices 16 to 
prevent the passage of insects 2 through the framework 32 
ancl/or to repel insects when approaching the framework 32 
ancl/or the devices 16. The devices 16 furthermore comprise 
at least two electrodes 18 whereby different electrical poten
tials are applied or can be applied to the at least two 
electrodes 18. 
[0057] The framework 32 can preferably be equipped 
andlor spanned with a large number of approximately equi
distantly and parallel arranged elongated electrical conduc
tors 19, the electrical conductors 19 each forming an elec
trode 18, whereby a similar andlor uniform andlor constant 
electrical field 28 can be formed between each pair of 
adjacent electrodes 18. Metallic or electrically conductive 
wires 25 with a small cross-section compared to their length 
are suitable for this purpose. The wires 25 or other elongated 
electrical conductors 19 can be arranged in a net-like or 
grid-like arrangement, for example with a distance of 1 cm 
to 3 cm, preferably 2 cm between each other. 

[0058] The electrodes 18, which are arranged within ancl/ 
or on the edge andlor outside of and in the proximity of 
framework 32 and in a definable distance from each other, 
can comprise at least two electrodes 18, whereby different 
electrical potentials are applied to or can be applied to the at 
least two electrodes 18 as already mentioned. As a result, a 
permanent electrical field 28 or a cyclically increasing and 
decreasing electrical field 28 can form between electrodes 
18 or an electrical field 28 which is present at intervals of 
time with interruptions can be formed, whereby insects 2 
approaching the electrical field 28 are rejected. In addition, 
the electrical field 28 can also prevent insects from passing 
through the surface 9 or environment 6 spanned or covered 
by the framework 32. 

[0059] In FIG. 3 the aforementioned surrounding environ
ment 6 or surface 9 is indicated as a dotted line field. By the 
insect repulsion andlor barrier arrangement 10' and the 
electrical field 28 generated by this, for example, a sitting 
area, sleeping area or working area 34 or the like can be 
shielded andlor protected, in which area 34 people often stay 
and from whose human smells or other attractants the insects 
2 are attracted. The seating area, sleeping area or working 
area 34 can be protected from insects 2, such as fiying 
insects ancl/or pest insects, in particular mosquitoes, sand 
fiies, biting midges, black fiies, other fiies, etc. by the insect 
repulsion ancl/or barrier arrangement 1 0' in arder to create an 
insect-free or mosquito-free zone for the persons staying 
within the area 34. The insect repulsion ancl/or barrier 
arrangement 10' can also be suitably be used, for example, 
for animal stables or the like, in arder to create insect-free 
areas for the animals. 

[0060] In arder to generate the respective electrical field 
28, the electrodes 18 andlor conductors 19 can be applied 
with an appropriate electrical voltage via suitable connector, 
so that a similar andlor uniform andlor constant electrical 
field 28 is formed between each pair of adjacent electrodes 
18 ancl!or conductors 19. In this context, too, voltage values 

that provide an electrical potential on the electrodes 18 or 
conductors 19 in the range of at least 2 kV, particularly 
values providing an electrical potential in the range of more 
than 3 kV, especially values in a range of 3.5 kV. 
[0061] A device 26 providing electrical voltage can be 
used to supply the conductors 19 ancl/or electrodes 18 with 
the required electrical voltage. For this purpose, the elec
trodes 18+, 18- can be connected via suitable connecting 
devices 30 or 30+/30- to the device 26 providing electrical 
voltage. On the basis of an alternating arrangement of 
conductors 19 andlor electrodes 18+ with positive potential 
as well as conductors 19 andlor e]ectrodes 18- with negative 
potential, the electrical potential or the e]ectrical field 28 can 
be formed. Alternatively, electrodes 18 are also suitable for 
producing an electrical field 28, where the electrical poten
tia! is generated by a positive potential and a grounding or 
by a negative potential and a grounding. 
[0062] By supplying the electrodes 18+, 18- or individual 
conductors 19 with e]ectrical voltage and the thereby result
ing positive or negative e!ectrical potentials the desired 
electrical field 28 can be formed or generated. In principie, 
the electrical potential applied to electrodes 18 andlor con
ductors 19 can over time also be approximately constant or 
intermittent or pulsating andlor swelling up and down. Thus, 
the electrical field 28 can reject insects 2 approaching the 
electrical field 28 ancl!or the electrical field 28 can prevent 
the passage of the insects through the environment 6 or 
surface 9 that is spanned or covered by the framework 32. 
[0063] The FIG. 4 further shows sorne important steps of 
the inventive method for repelling insects 2 ancl/or prevent
ing the passage of insects 2 through a defined opening 12 or 
surface 9. At first, at least two electrodes 18 are arranged 
within an opening 12 or surface 9 andlor on the edge of an 
opening 12 or surface 9 andlor outside and clase to an 
opening 12 or surface 9 and in a definable distance from 
each other (step Sl). Subsequently, different electrical 
potentials are applied to the at least two electrodes 18 ( step 
S2), whereby an electrical field 28 can be generated in the 
range ofthe at least two electrodes 18 (step S3). In this way, 
an electrical field 28 can be formed between the at least two 
electrodes 18 (step S4) which is either permanent or cycli
cally increasing and decreasing or which is present at time 
intervals with interruptions . The electrical field 28 can be 
used to repel insects approaching the electrical field 28. In 
addition, it is also possible to prevent insects 2 approaching 
the electrical field 28 from passing through the opening 12 
or surface 9 ( step SS). 
[0064] FIG. 5 shows a schematic representation of another 
embodiment of the insect repulsion ancl/or barrier arrange
ment 10 according to the invention. The insect repulsion 
ancl/or barrier arrangement 10 essentially corresponds to the 
embodiment depicted in FIG. lA, to the description of 
which reference is hereby made. 
[0065] Here the parallel electrical conductors, especially 
the electrodes 18+, 18-, are arranged at a distance of about 
1 cm apart from each other and have a potential difference 
of 1kV. Thereby an electric field 28 of 1 kV/cm is generated 
that repels more than 90% of approaching insects, especially 
mosquitoes. 
[0066] To avoid damage to human body or damage to any 
other animal, mammal etc accidentally contacting the insect 
repulsion andlor barrier arrangement 10 with the highly 
charged electrodes 18+, 18-, the fiow of the current should 
be limited. For this purpose, the insect repulsion ancl/or 
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barrier arrangement 10 comprises an integrated contact 
protector or touch protection device 40. This touch protec
tion device 40 comprises a large resistor 41 which has been 
connected in between the high voltage generator and all the 
conductors, especially all the electrodes 18+, 18- which are 
at high potential. 
[0067] Now in case a person or animal touches the elec
trodes 18+, 18-, the flow of current through the body would 
be limited by the safety resistor 41. For example, if the 
voltage of an electrode 18+ is 4 kV and the value of the 
safety resistor is 1 megaohm then according to Ohm's law 
the current that will flow through body is reduced to 4 mA, 
which is hardly noticeable. 
[0068] The safety resistor 41 is selected according to the 
voltage difference used between the electrodes 18+, 18-. If, 
for example, the applied voltage difference between the at 
least two electrodes 18+, 18- is more than 1 kV to produce 
an even stronger electric field 28, the respective val u e of the 
safety resistor 41 will change accordingly. Preferentially a 
resistor 41 equal or greater than 1 megaohms is used. 
[0069] An insect repulsion ancl/or barrier arrangement 10 
with such a touch protection device 40 can use very high 
electrical potentials applied to the at least two electrodes 
18+, 18-. It is even possible to increase the distances 
between the at least two electrodes 18+, 18- without impair
ing the function of the insect repulsion and/or barrier 
arrangement 1 O and still repelling insects approaching the 
electric field 28 and/or preventing the insects from passing 
through the opening 12. 
[0070] The invention has been described with reference to 
preferred embodiments. To the expert it is also conceivable, 
however, to make changes and modifications without leav
ing the scope of protection of the appended claims. 

LIST OF REFERENCE NUMBERS 

[0071] 2 insect, mosquito 
[0072] 4 residential building or stable building 
[0073] 6 enviromnent 
[0074] 8 wall 
[0075] 9 surface 
[0076] 10 insect repulsion and/or barrier arrangement; 

barrier system 
[0077] 12 opening 
[0078] 13 open eave 
[0079] 14 room window 
[0080] 16 devices for preventing the passage of insects 

and/or for repulsion of insects approaching the opening 
and/or the devices 

[0081] 18 electrode 
[0082] 18+ electrode with positive potential 
[0083] 18- electrode with negative potential 
[0084] 19 elongated electrical conductor 
[0085] 20 blind 
[0086] 21 flat piece 
[0087] 22 lamellae 
[0088] 24 buffer for lamellae 
[0089] 25 wire 
[0090] 26 device providing electrical voltage 
[0091] 28 electrical field 
[0092] 30, 30+, 30- connecting device 
[0093] 32 framework 
[0094] 34 seating area, sleeping area or working area 
[0095] 40 touch protection device 
[0096] 41 Resistor 

We claim: 
l. A barrier system (10) comprising: 
one or more devices (16) that comprise at least two 

electrodes (18), each with a different electrical poten
tials, wherein the at least two electrodes (18) are 
arranged a remotely from one another and such that the 
at least two electrodes are: a) within an air permeable 
opening (12) in a wall or surface, b) on the edge of the 
opening (12), or e) outside of the opening (12) and in 
proximity to the opening (12), 

wherein a permanent electrical field (28) or a cyclical 
electrical field (28) is present between the at least two 
electrodes (18) or 

wherein an electrical field (28) is present in time intervals 
with interruptions between the at least two electrodes 
(18), and 

wherein the electrical field (28) repels insects (2) approach
ing the electrical field (28) and/or prevents insects (2) from 
passing through the opening (12). 

2. The barrier system (10) of claim 1 further comprising 
at least one framework (32), wherein the framework (32) is 
largely permeable to ambient air, and the one or more 
devices (16) are located on the framework (32). 

3. The barrier system (10) ofclaim 1, wherein the strength 
of the electrical field (28) is less than or equal to 1 kV /cm. 

4. The barrier system (10) of claim 1, wherein the 
difference in electrical potential between the at least two 
electrodes (18) is of a magnitude of at least 2 kV. 

5. The barrier system (10) claim 20, wherein the electrical 
potential between the at least two electrodes (18) is of a 
magnitude of approximately 3.5 kV. 

6. The barrier system (10) claim 1, wherein the at least 
two electrodes (18) are each formed by elongated electrical 
conductors (19). 

7. The barrier system (10) of claim 6, wherein the 
elongated electrical conductors (19) are made of metallic or 
electrically conductive wires (25) with a small cross-section 
compared to their length or made of metallic or electrically 
conductive flat pieces (21), with a small thickness compared 
to their length and with a width larger than the small 
thickness. 

8. The barrier system (10) of claim 6, wherein the at least 
two electrical conductors (19) extend approximately parallel 
to one another. 

9. The barrier system (10) of claim 7, wherein the flat 
pieces (21) are arranged in such a way that their flat sides are 
facing each other. 

10. The barrier system (10) of claim 1, wherein adjacent 
electrodes of the at least two electrodes (18) each have 
different electrical potentials such that a similar or uniform 
or constant electrical field (28) is formed between each pair 
of adjacent electrodes (18). 

11. The barrier system (10) of claim 6, wherein the 
electrical conductors (19) are approximately equidistant and 
parallel to each other, so that a similar or uniform or constant 
electrical field (28) is formed between each pair of adjacent 
electrodes (18). 

12. The barrier system (10) of claim 11, wherein a 
distance between the at least two electrodes (18) is less than 
or equal to 2 cm. 

13. The barrier system (10) of claim 12, wherein the 
electrical potential applied to the at least two electrodes (18) 
over time is approximately constant or intermittent or pul
sating. 
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14. The barrier system (10) of claim 13, wherein the 
e]ectrical potential applied to the at least two e]ectrodes (18) 
is formed by positive and negative voltages of at least one 
voltage source (26). 

15. The barrier system (10) of claim 13, wherein the 
electrical potential applied to the at least two electrodes (18) 
is formed by a positive potential and a grounding. 

16. The barrier system (10) of claim 13, wherein the 
electrical potential applied to the at least two electrodes (18) 
is formed by a negative potential and a grounding. 

17. The barrier system (10) of claim 1 further comprising 
a contact protection device ( 40) comprising at least one 
resistor (41), wherein the at least one resistor (41) is in the 
region of the at least two electrodes (18). 

18. A method for repelling insects (2) or for preventing 
insects (2) from passing through an opening (12) compris
ing: 

generating an electrical field (28) with at least two elec
trodes (18), by applying different electrical potentials to 
the electrodes (18), wherein the at least two electrodes 
(18) are arranged a distance from one another within 
the opening (12), 

wherein a permanent electrical field (28) or a cyclically 
increasing and decreasing e]ectrical field (28) is present 
between the at least two e!ectrodes (18) or 

wherein an electrical field (28) is present in time intervals 
with intem1ptions between the at least two electrodes 
(18), wherein the electrical field (28) repels insects (2) 
approaching the electrical field (28). 

19. (canceled) 
20. The barrier system (10) of claim 4 wherein the 

difference in electrical potential between the at least two 
electrodes (18) is of a magnitude of at least 3 kV. 

21. The barrier system (10) ofclaim 1 wherein the electric 
field (28) has a strength that is insufficient to kili or in jure the 
insect. 

22. The barrier system (10) of claim 1, wherein the 
strength of the electrical field (28) is greater than or equal to 
1 kV/cm. 

23. The barrier system (10) of claim 11, wherein a 
distance between the at least two electrodes (18) is greater 
than or equal to 2 cm. 

* * * * * 
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